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Objective: Although hip osteoarthritis (OA) is a major cause of hip pain and disability in elderly people,
few epidemiologic studies have been performed. We investigated the prevalence of radiographic hip OA
and its association with hip pain in Japanese men and women using a large-scale population of a
nationwide cohort study, Research on Osteoarthritis/osteoporosis Against Disability (ROAD).
Methods: From the baseline survey of the ROAD study, 2975 participants (1043 men and 1932
women), aged 23e94 years (mean 70.2 years), living in urban, mountainous, and coastal communities
were analyzed. The radiographic severity at both hips was determined by the Kellgren/Lawrence (K/L)
grading system. Radiographic hip OA was deﬁned as K/L  2, and severe radiographic hip OA as
K/L  3.
Results: The crude prevalence of radiographic hip OA was 18.2% and 14.3% in men and women,
respectively, that of severe radiographic hip OAwas 1.34% and 2.54%, and that of symptomatic K/L  2 OA
was 0.29% and 0.99%, respectively. The crude prevalence of hip OA, including severe OA, was not age-
dependent in men or women. Male sex was a risk factor for radiographic hip OA, whereas female sex
was a risk factor for severe radiographic hip OA and hip pain. Compared with K/L ¼ 0/1, hip pain was
signiﬁcantly associated with K/L  3, but not with K/L ¼ 2.
Conclusion: The present cross-sectional study revealed the prevalence of radiographic hip OA and severe
hip OA in Japanese men and women. Hip pain was strongly associated with K/L  3.
© 2015 Osteoarthritis Research Society International. Published by Elsevier Ltd. All rights reserved.Introduction
Hip osteoarthritis (OA) is a major public health issue causing
chronic disability of elderly people in most developed countries1,2.
Despite the urgent need for strategies to prevent and treat this
condition, epidemiologic data on hip OA are sparse. The reported
prevalence of radiographic hip OA differs considerably among: S. Muraki, Department of
al & Research Center, Faculty
Bunkyo-ku, Tokyo 113-8655,
uraki).
ternational. Published by Elsevier Lprevious population-based epidemiologic studies1,3e8. This may be
due to limitations in sample size or variability in age, ethnicity, and
radiologic acquisition. In particular, previous studies suggested that
the prevalence of OA at other sites, such as the knee, differed among
races. In addition, anthropometric measurements and environ-
mental situations vary substantially in different countries. Thus
ﬁndings in Caucasians cannot be applied to different ethnic groups.
In Japan, our previous study in 1998 was the only population-based
study to examine the prevalence of hip OA. With the aging popu-
lation, there have been dramatic changes in number of elderly
people; this aging may have affected the prevalence of hip OA. To
the best of our knowledge, no population-based cohort studies for
hip OA have been performed in Japan since our previous study.td. All rights reserved.
T. Iidaka et al. / Osteoarthritis and Cartilage 24 (2016) 117e123118Hip pain is the principal clinical symptom of hip OA9, but the
reported prevalence of hip pain and symptomatic hip OA also
differs among previous population-based epidemiologic stud-
ies1,5e8. In addition the impact of hip OA on pain remains
controversial.
With the goal of establishing epidemiologic indices to evaluate
clinical evidence for the development of disease-modifying treat-
ment, we set up a large-scale nationwide cohort study for bone and
joint disease called ROAD (Research on Osteoarthritis/osteoporosis
Against Disability) in 2005. We have to date created a baseline
database with detailed clinical and genetic information on three
population-based cohorts in urban, mountainous, and coastal
communities of Japan.
The objective of this study was to examine the prevalence of
radiographic hip OA as well as hip pain and symptomatic hip OA by
gender and age strata in Japanese men and women in a large-scale,
population-based cohort from the ROAD study. We also examined
the association of the severity of hip OA with the presence of hip
pain.
Subjects and methods
The ROAD study is a nationwide prospective study of bone and
joint diseases (with osteoarthritis and osteoporosis as the
representative bone and joint diseases) constituting population-
based cohorts established in several communities in Japan. As a
detailed proﬁle of the ROAD study has already been described
elsewhere10e12, a brief summary is provided here. From 2005 to
2007, we created a baseline database that included clinical and
genetic information for 3040 inhabitants (1061 men, 1979
women) in the age range of 23e95 years (mean 70.6 years),
recruited from listings of resident registrations in three commu-
nities: an urban region in Itabashi, Tokyo, with a population of
529,400/32 km2 with 0.1, 25, and 75% of jobs in the primary in-
dustry (agriculture, forestry, ﬁshing, and mining), the secondary
industry (manufacturing and construction), and the tertiary in-
dustry (service industry), respectively, and residents 65 years
constituted 19.1% of the population; a mountainous region in
Hidakagawa, Wakayama, with a population of 11,300/330 km2
with 29, 24, and 47% of jobs in the three industries above, and
30.5% were 65 years; and a coastal region in Taiji, Wakayama,
with a population of 3500/6 km2 with 13, 18, and 69% of jobs in
the three industries, and those 65 years accounted for 34.9% of
the total. Participants in the urban region were recruited from a
cohort study13 in which the participants were randomly drawn
from the Itabashi-ward residents register database, and the
response rate in the age groups of 60 years was 75.6%. Partici-
pants in the mountainous and coastal regions were recruited
from listings of resident registration and the response rates in the
age group of 40 years were 57.3% and 33.1%, respectively.
However, those inhabitants aged <60 years in the urban region
and <40 years in the mountainous and coastal regions who were
interested in participating in the study were invited to be
examined. The inclusion criteria, apart from residence in the
communities mentioned above, were the ability to walk to the
survey site, report data, and understand and sign an informed
consent form. All participants provided written informed consent,
and the study was conducted with the approval of the ethics
committees of the University of Tokyo and the Tokyo Metropol-
itan Geriatric Medical Center.
Participants completed an interviewer-administered question-
naire of 400 items that included lifestyle information such as
smoking habits, alcohol consumption, family history, medical
history, and previous hip injury history. Anthropometric mea-
surements included height and weight, from which the body massindex (BMI) (weight [kg]/height [m2]) was calculated. Further-
more, all participants were interviewed by well-experienced or-
thopedists regarding pain in both hips, who asked “Have you
experienced right hip pain on most days in the past month, in
addition to now?” and “Have you experienced left hip pain on
most days in the past month, in addition to now?” Subjects who
answered “yes” were deﬁned as having hip pain. We deﬁned an
individual as having hip pain if at least one of the hip joints was
affected.
Radiographic assessment
All participants underwent radiographic examination of both
hips using an anteroposterior view with weight-bearing and feet
internally rotated. Fluoroscopic guidance with a horizontal ante-
roposterior X-ray beam was used to properly visualize the joint
space. Hip radiographs at baseline were read without knowledge of
the participant's clinical status by a single, well-experienced
orthopedist (TI), and the Kellgren/Lawrence (K/L) grade was
deﬁned using the K/L radiographic atlas for overall hip radiographic
grades14. In the K/L grading system, radiographs are scored from
grade 0 to grade 4, with higher grades being associated with more
severe OA. To evaluate intraobserver variability of K/L grading, 100
randomly selected radiographs of the hip were scored by the same
observer more than 1 month after the ﬁrst reading. One hundred
other radiographs were also scored by two experienced orthopedic
surgeons (TI and SM) using the same atlas for interobserver vari-
ability. The intra- and intervariabilities evaluated for K/L grade
(0e4) were conﬁrmed by kappa analysis to be sufﬁcient for
assessment (k ¼ 0.87 and k ¼ 0.85, respectively).
Radiographic hip OA was deﬁned as a K/L radiographic severity
grade 2 (i.e., presence of at least probable joint space narrowing
[JSN] in either the superolateral or superomedial hip joint, as well
as presence of an osteophyte) and severe radiographic hip OA was
deﬁned as K/L 3. We deﬁned an individual as having radiographic
hip OA if at least one of the hip joints was affected. In addition,
symptomatic hip OA was deﬁned as having hip pain with corre-
sponding radiographic OA in the same hip. Prevalence of total
prevalence of hip OA (%) ¼ (total number of subjects who were
diagnosed as radiographic hip OA/total subjects who participated in
the X-ray examination)  100.
Individuals who had undergone a total hip arthroplasty (THA)
were deﬁned as having severe radiographic hip OA in that joint
(n ¼ 13 subjects; 18 hips). However at the time of analysis of the
association with hip pain, we excluded all subjects who had un-
dergone a THA.
Statistical analysis
Odds ratios (ORs) and 95% conﬁdence intervals (95% CIs) are
provided. Differences of age and BMI between men and women
were examined by non-paired t-test. Differences in age, height,
weight, and BMI among the urban, mountainous, and coastal
communities were determined using one-way analysis of covari-
ance and Tukey's honestly signiﬁcant difference test. We used the
chi square test to compare the prevalence of radiographic hip OA
between men and women. Association of prevalence with age was
determined by logistic-regression analysis after adjustment for
BMI. Association of the variables such as age, BMI, gender, and
community with radiographic hip OA was evaluated by multivar-
iate logistic-regression analysis. Logistic-regression analyses were
used to estimate OR and the associated 95% CI of K/L¼ 2 and K/L 3
hip OA for pain compared with K/L ¼ 0/1 after adjustment for age,
BMI, and community. Data analyses were performed using SAS
version 11.0 (SAS Institute Inc., Cary, NC).
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Characteristics of participants
Of the 3040 subjects in the present study, 62 (2.0%) did not
undergo plain radiography, 1 (0.03%) had just experienced bilateral
hip fractures, and 2 (0.07%) could not read; these subjects were
excluded. The remaining 2975 subjects (95.8%) (1043men and 1932
women), aged 23e94 years (mean 70.2 years), were included in this
study (Table I). Men were signiﬁcantly older than women in the
overall population and in the urban population. Although the
coastal residents tended to show higher body height and weight
than residents in the other two communities, BMI was comparable
among the three communities.
Prevalence of radiographic hip OA, hip pain, and symptomatic hip
OA
Table II shows the prevalence of radiographic hip OA, severe
radiographic hip OA, including unilateral and bilateral hip OA, hip
pain, and symptomatic hip OA in the overall population and sub-
groups classiﬁed by gender and community. In the overall popu-
lation, the prevalence of radiographic hip OA was 15.7%, severe
radiographic hip OA was 2.12%, and that of hip pain was 1.86%. The
prevalence of K/L  2 and K/L  3 symptomatic hip OA was 0.75%
and 0.64%. The prevalence of radiographic hip OA was signiﬁcantly
higher in men than in women, but that of severe radiographic hip
OA, hip pain, and symptomatic hip OA was signiﬁcantly higher in
women than inmen. The prevalence of radiographic hip OA and hip
pain were not signiﬁcantly associated with age in either gender
[Fig. 1]. Table II also shows the prevalence of radiographic hip OA
classiﬁed by the regions. In the urban region, the prevalence of K/
L  2 hip OAwas 9.4% in men and 6.0% in women, respectively, andTable I
Characteristics of participants
Men
Overall Urban Mountainous Coastal
Number of subjects 1043 449 317 277
Age (years) 71.0 ± 10.7 77.2 ± 4.2 69.5 ± 9.1y 62.6 ±
Height (cm) 162.5 ± 6.7 161.3 ± 5.9 161.3 ± 6.9 165.8 ±
Weight (kg) 61.3 ± 10.0 60.1 ± 8.7 60.0 ± 10.2 64.8 ±
BMI (kg/m2) 23.2 ± 3.1 23.1 ± 2.9 23.0 ± 3.0 23.5 ±
Data are means ± SD.
BMI, body mass index.
* P < 0.05 vs men in the corresponding group by non-paired t-test.
y P < 0.05 vs urban residents in the corresponding group by Tukey's honestly signiﬁca
Table II
Number (percentage) of participants with radiographic hip osteoarthritis, hip pain, and
Total (n ¼ 2975) Men (n ¼ 1043)
Overall Urban Mountainous
K/L  2 hip OA
Total 467 (15.7) 190 (18.2) 42 (9.4) 52 (16.4)
Unilateral 278 (9.3) 103 (9.9) 29 (6.5) 30 (9.5)
Bilateral 189 (6.4) 87 (8.4) 13 (2.9) 22 (7.1)
K/L  3 hip OA
Total 63 (2.12) 14 (1.34) 4 (0.89) 2 (0.63)
Unilateral 37 (1.24) 7 (0.67) 2 (0.45) 1 (0.32)
Bilateral 26 (0.88) 7 (0.68) 2 (0.45) 1 (0.32)
Hip pain 55 (1.86) 6 (0.58) 3 (0.68) 0
Symptomatic hip OA
K/L  2 22 (0.75) 3 (0.29) 1 (0.23) 0
K/L  3 19 (0.64) 2 (0.20) 1 (0.23) 0
* P < 0.05 vs men in the corresponding group by chi-squared test.that of K/L  3 was 0.89% and 2.13%, respectively. In the moun-
tainous region, the prevalence of K/L  2 hip OA was 16.4% in men
and 16.1% inwomen, respectively, and that of K/L 3was 0.63% and
2.59%, respectively. In the coastal region, the prevalence of K/L  2
hip OA was 34.7% in men and 25.4% in women, respectively, and
that of K/L  3 was 2.89% and 3.11%, respectively. In the urban and
mountainous regions, the prevalence of K/L  2 hip OA was
signiﬁcantly higher in men than in women, and in the coastal re-
gion, the prevalence of K/L  3 hip OA was signiﬁcantly higher in
women than in men.
Characteristics of participants classiﬁed by presence or absence of
hip OA and hip pain
Mean age of subjects with and without radiographic hip OAwas
70.4 ± 10.4 and 70.2 ± 11.2 years, respectively (P ¼ 0.68). Mean age
of subjects with and without severe radiographic hip OA was
72.5 ± 9.3 and 70.1 ± 11.1 years, respectively (P ¼ 0.05), and that of
subjects with and without hip pain was 67.6 ± 13.6 and 70.2 ± 11.1
years, respectively (P ¼ 0.16).
Association of radiographic hip OA with hip pain
Table III shows the association of age, BMI, gender, and com-
munity with radiographic hip OA, severe radiographic hip OA, and
hip pain. BMI was classiﬁed as normal (18.5  BMI < 25.0), thin
(BMI < 18.5), obesity (25.0  BMI < 27.5), and high obesity
(BMI  27.5). BMI  27.5, female sex, and community were signif-
icantly associated with radiographic hip OA. Female sex and coastal
community were signiﬁcantly associated with severe radiographic
hip OA. Only female sex was signiﬁcantly associated with hip pain.
We then determined independent associated factors using a mul-
tiple logistic regression analysis that included the above signiﬁcantWomen
Overall Urban Mountainous Coastal
1932 845 540 547
13.2y 69.8 ± 11.3* 76.3 ± 5.0* 68.6 ± 10.4y 60.8 ± 12.5y
6.8y 149.8 ± 6.5* 148.6 ± 5.6* 148.2 ± 6.7* 153.2 ± 6.2*,y
11.0y 51.5 ± 8.6* 50.7 ± 8.4* 50.5 ± 8.6* 53.5 ± 8.8*,y
3.4 22.9 ± 3.5* 23.0 ± 3.5 23.0 ± 3.3 22.8 ± 3.6*
nt difference test.
their combination
Women (n ¼ 1932)
Coastal Overall Urban Mountainous Coastal
96 (34.7) 277 (14.3)* 51 (6.0)* 87 (16.1) 139 (25.4)*
44 (15.9) 175 (9.1) 36 (4.3) 55 (10.2) 84 (15.4)
52 (19.0) 102 (5.3)* 15 (1.8) 32 (6.0) 55 (10.1)*
8 (2.89) 49 (2.54)* 18 (2.13) 14 (2.59)* 17 (3.11)
4 (1.44) 30 (1.55)* 13 (1.54) 10 (1.85) 7 (1.28)
4 (1.46) 19 (0.99) 5 (0.60) 4 (0.75) 10 (1.84)
3 (1.08) 49 (2.56)* 23 (2.77)* 11 (2.05)* 15 (2.75)
2 (0.72) 19 (0.99)* 8 (0.96) 5 (0.93) 6 (1.10)
1 (0.36) 17 (0.89)* 6 (0.72) 5 (0.93) 6 (1.10)































































Fig. 1. (A) Prevalence (percentage) of subjects with radiographic hip osteoarthritis in each age stratum (<50, 50e59, 60e69, 70e79, 80). (B) Prevalence (percentage) of subjects
overall with hip pain in each age stratum.
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crude odds ratios.
When we considered hip pain in 5891 hips, we evaluated the
association between K/L grade and hip pain in the designated hip.
Figure 2 shows the percentage of subjects with hip pain in sub-
groups classiﬁed by radiographic hip OA severity: K/L¼ 0/1, K/L¼ 2,
and K/L  3. In the overall population, the percentage of K/L ¼ 0/1
was 0.75% (0.17% in men and 1.05% in women, respectively), that of
K/L ¼ 2 was 0.71% (0.78% and 0.64%, respectively), and that of K/
L  3 was 36.2% (11.1% and 45.1%, respectively). In the urban
community, the percentage of K/L ¼ 0/1 was 0.79% (0.24% in men
and 1.07% in women, respectively), that of K/L ¼ 2 was 2.17% (0%
and 4.65%, respectively), and that of K/L  3 was 42.1% (25.0% and
46.7%, respectively). In the mountainous community, the percent-
age of K/L ¼ 0/1 was 0.40% (0% in men and 0.63% in women,
respectively), that of K/L ¼ 2 was 0%, and that of K/L  3 was 33.3%
(0% and 40.0%, respectively). In the coastal community, the per-
centage of K/L ¼ 0/1 was 1.08% (0.25% in men and 1.45% in women,
respectively), that of K/L¼ 2 was 0.66% (1.47% and 0%, respectively),
and that of K/L  3 was 34.4% (9.1% and 47.6%, respectively).
Although the percentage with pain was positively correlated with
radiographic severity, the difference between K/L ¼ 2 and K/L  3
appeared to be greater than that between K/L ¼ 0/1 and K/L ¼ 2 in
the overall population and all communities. Compared with K/
L¼ 0/1, the OR of K/L 3 hip OA for hip painwas high, whereas that
of K/L ¼ 2 was not signiﬁcantly associated with hip pain, even after
adjustment for age, BMI, and community (Table IV).Table III
Association factor for radiographic hip osteoarthritis and hip pain*
Radiographic hip OA
K/L grade 2 K/L grade
No. of
subjects (%)
Crude OR (95%Cl) Adjust OR (95%Cl) No. of
subjects (
Age (þ1 years) e 1.00 (0.99e1.01) e e
BMI (kg/m2)
18.5, <25.0 297 (14.9) Reference Reference 37 (1.86)
<18.5 28 (13.1) 0.86 (0.56e1.28) 0.80 (0.51e1.22) 5 (2.34)
25.0, <27.5 74 (16.3) 1.11 (0.83e1.45) 1.09 (0.81e1.45) 9 (1.98)
27.5 66 (23.0) 1.70 (1.25e2.29) 1.83 (1.32e2.51) 10 (3.48)
Sex
Men 189 (18.2) Reference Reference 13 (1.25)
Women 276 (14.5) 0.76 (0.62e0.93) 0.76 (0.62e0.95) 48 (2.51)
Community
Urban 91 (7.18) Reference Reference 20 (1.58)
Mountainous 139 (16.2) 2.51 (1.90e3.32) 3.45 (2.59e4.62) 16 (1.87)
Coastal 235 (28.6) 5.16 (3.99e6.74) 10.08 (7.48e13.68) 25 (3.04)
* Adjusted odds ratios (ORs) were calculated by multiple logistic regression analysis aft
analyzed in the present study. K/L ¼ Kellgren/Lawrence; 95%CI ¼ 95% conﬁdence intervDiscussion
This is the ﬁrst large-scale, population-based study to examine
the prevalence of radiographic hip OA in Japanesemen andwomen.
We found that 15.7% of subjects had radiographic hip OA, 2.12% of
subjects had severe radiographic hip OA, and 0.75% of subjects had
symptomatic hip OA in at least one hip. We also examined the
relation between the prevalence of radiographic hip OA, sex, and
age. The present study showed factors associated with hip OA and
the association of hip OA with hip pain.
Few studies have examined the prevalence of radiographic hip
OA in Japan3,15. In 2000, Inoue et al. estimated the prevalence of K/
L  3 hip OA among Japanese aged 20e79 years to be 1.4% in men
and 3.5% in women, but their subjects were patients who under-
went intravenous urography, who may not be representative of a
general Japanese population. To the best of our knowledge, our
previous study was the only population-based study to estimate
the prevalence of hip OA among Japanese subjects; results showed
that the prevalence of Croft grade 3 hip OAwas 0% in men and 2%
(95% CI 0.04e4.0) in women aged 60e79 years, but this study was
published in 19983,16. Because of the increasing number of elderly
subjects in Japan, it is likely that these data have changed since our
previous study. Furthermore, in Japan, previous studies showed
only the prevalence of severe radiographic hip OA, but the preva-
lence of radiographic hip OA (e.g., K/L  2) was not reported. In the
present study, we examined the prevalence of radiographic hip OA
and severe radiographic hip OA using a large-scale, population-Hip pain
3
%)
Crude OR (95%Cl) Adjust OR (95%Cl) No. of
subjects (%)
Crude OR (95%Cl)
0.98 (0.95e1.004) e e 1.02 (0.996e1.04)
Reference e 33 (1.66) Reference
1.26 (0.43e2.97) e 5 (2.34) 1.42 (0.48e3.36)
1.07 (0.48e2.13) e 12 (2.64) 1.61 (0.79e3.05)
1.91 (0.89e3.73) e 5 (1.75) 1.06 (0.36e2.50)
Reference Reference 6 (0.58) Reference
2.03 (1.13e3.92) 2.11 (1.17e4.09) 49 (2.57) 4.53 (2.09e11.85)
Reference Reference 26 (2.06) Reference
1.19 (0.60e2.30) 1.62 (0.81e3.19) 11 (1.29) 0.62 (0.29e1.23)
1.95 (1.08e3.58) 3.47 (1.78e6.74) 18 (2.19) 1.07 (0.57e1.95)
er adjustment for all other variables in addition to regions. We show all variables we
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Fig. 2. Proportion (percentage) of subjects with hip pain in each subgroup classiﬁed by
K/L grade in the overall population and communities. The number of subjects in each
subgroup is shown under the bars. K/L, Kellgren/Lawrence.
T. Iidaka et al. / Osteoarthritis and Cartilage 24 (2016) 117e123 121based study and found that the prevalence of radiographic hip OA
was 18.2% in men and 14.3% in women.
Although strict comparisons may be limited because the deﬁ-
nitions of hip OA differ among studies and interobserver reliabilityTable IV










0/1 39 (0.75) Reference Reference 3 (0.17) Referenc
2 4 (0.71) 0.9 (0.28e2.35) 1.36 (0.40e3.53) 2 (0.78) 4.68 (0.6
3 25 (37.3) 80 (43.7e141.9) 123.4 (62.1e250.5) 2 (11.1) 74.3 (9.3
We show all variables we analyzed in the present study. K/L ¼ Kellgren/Lawrence; 95%C
* Adjusted odds ratios (ORs) were calculated by multiple logistic regression analysis afor categorical methods is not good, the prevalence of hip OA in the
present study is much lower than that seen in studies of Caucasians.
In the Framingham study, the prevalence of K/L  2 hip OA was
24.7% (95% CI 20.6e28.7) and 13.6% (95%CI 10.7e16.5) in men and
women, respectively8. The Johnston County prevalence study, a
prevalence survey of a rural community in the United States, re-
ported that the prevalence of K/L  2 hip OA was 27.6% (95%CI
26.3e28.9) and that of severe radiographic hip OA was 2.5% (95%CI
2.2e3.0)6; African Americans had a higher prevalence of hip OA
than Caucasians. In the Rotterdam study, the prevalence of K/L  2
hip OA was 15.0% and that of K/L  3 hip OA was 4.3%1. In contrast,
in a Beijing study, the prevalence of radiographic hip OAwas 1.1% in
men and 0.9% in women, which are similar or lower than values in
the present study7. It is thought that the prevalence of hip OA is low
in Asia3,7,15,17,18, and that of severe radiographic hip OA is lower in
Asians than in Caucasians; however, the presence of radiographic
hip OA was not as low in the present study. These ﬁndings suggest
that some ethnic factors may affect hip OA.
In the present study, coastal residency was signiﬁcantly asso-
ciated with radiographic hip OA, including severe radiographic hip
OA, even after adjustment for age and BMI, indicating the
involvement of environmental factors like nutrition or occupation.
Both rural community backgrounds and farming have long been
documented to be risk factors for hip OA. In England and India, rural
male farmers were shown to have a higher risk of hip OA compared
to rural male non-farmers19,20. The principle industries in the
coastal residency are farming and ﬁshing, which demand physical
activity and repetitive laborious use of the hip joints, which may
partly explain the higher prevalence of hip OA in the coastal region.
We also found that the prevalence of radiographic hip OA was not
associated with age in either gender. In the Copenhagen study, the
prevalence of radiographic hip OA was age-dependent in both
genders4, whereas in the Beijing study, it slightly increased with
age in men, but it did not increase with age in women7. These
ﬁndingsmay also indicate a distinct etiology of hip OA among races.
In addition, we also found that the prevalence of lumbar spondy-
losis (LS) and knee OA was signiﬁcantly associated with age in the
ROAD study10,21, which may indicate that the etiology of hip OA
may be different from that of LS and knee OA.
The association of gender with hip OA is controversial. Several
studies in Caucasians showed that radiographic hip OA was more
prevalent in men than in women8,22, whereas in the Johnston
County study and Rotterdam study, it was more prevalent in
women than in men1,6. Previous studies in Japan showed that hip
OA was signiﬁcantly more prevalent in women than in men3,15. In
the present study, interestingly, radiographic hip OA was more
prevalent in men than in women, whereas, severe radiographic hip
OA was more prevalent in women. In addition, the prevalence of
radiographic hip OA was much higher than that of severe radio-
graphic hip OA in the present study. This may be because a greater
number of subjects in this study had osteophytosis than JSN. We
have reported that osteophytosis of the lumbar spine was moreWomen





e Reference 36 (1.05) Reference Reference
1e28.38) 4.50 (0.53e31.15) 2 (0.64) 0.6 (0.10e2.01) 0.79 (0.13e2.68)
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fter adjustment for age, BMI and communities.
T. Iidaka et al. / Osteoarthritis and Cartilage 24 (2016) 117e123122prevalent in elderly Japanese men in the ROAD study21. In Japan, it
appears that osteophytosis is more common in men than
women23,24. However, this may indicate that the etiology of hip OA
may be different from that of LS, because of the prevalence and the
association were different between hip OA and LS. BMI was asso-
ciated with radiographic hip OA, but not with severe radiographic
hip OA in the present study. Several studies have reported that
obesity has a low association with hip OA7,18, whereas a multi-
institutional study in Japan showed that obesity was a major
cause for hip OA in women25. The discrepancy regarding the effect
of obesity on hip OA may partly explain the distinct prevalence of
various severities of hip OA26.
Like the prevalence of severe radiographic hip OA, that of hip
pain and symptomatic hip OA were low in both genders in the
present study compared with previous studies, which showed that
prevalence of hip pain was 7e40%, and that of symptomatic hip OA
was 3e11%1,5e8. The present study also showed that the percent-
age of subjects with hip pain was less than 1% in subjects with K/
L ¼ 0/1 and 2, whereas it was more than 10% in men and more
than 40% in womenwith K/L  3 hip OA. Furthermore, the OR of K/
L  3 hip OA for hip pain was approximately 80 in both genders,
which is much higher that of knee OA for knee pain in our pre-
vious study (K/L  3, OR 8.55, 95% CI 5.00e14.84 vs K/L ¼ 0/1)10.
This ﬁnding suggests that the prevalence of severe radiographic
hip OA, hip pain, and symptomatic hip OA is low, but the associ-
ation of hip pain with hip OA is much stronger than that for the
knee.
Although the prevalence of radiographic hip OA was much
higher than that of severe radiographic hip OA in the present study,
the prevalence of symptomatic K/L 2 and K/L 3 hip OAwas very
low, and the difference in prevalence rates was small (0.75% and
0.64%, respectively). This ﬁnding indicates that subjects with K/
L¼ 2 hip OAmostly did not have hip pain. This ﬁnding suggests that
JSN, rather than osteophytosis, was associated with hip pain. We
think that it is important to clarify the association of hip OA and hip
pain to examine the prevalence of both K/L  2 and K/L  3.
There are several limitations to this study. First, regarding the
selection bias of all participants of the ROAD study, we have already
conﬁrmed that participants of the ROAD study are representative of
the Japanese population after comparison of anthropometric
measurements and frequency of smoking and alcohol drinking
between the participants and the general Japanese population.
Thus, the values for the general population were obtained from the
report on the 2005 National Health and Nutrition Survey conducted
by the Ministry of Health, Labour andWelfare, Japan. No signiﬁcant
differences were identiﬁed between our participants and the total
Japanese population, except that the male participants aged 70e74
years in the ROAD study were signiﬁcantly smaller in terms of body
structure than the overall Japanese population12. Unfortunately, we
could not avoid the difference in the selection methods used in the
three areas including the urban area, and both mountainous and
coastal areas, performed during surveys in the ROAD study.
Therefore, although coastal residency was signiﬁcantly associated
with radiographic hip OA in the present study, this factor might be
affected by selection bias. Second, in the present report, we
described the prevalence of hip OA with no mention of acetabular
dysplasia.
In conclusion, this cross-sectional study using a large-scale
population from the ROAD study clariﬁed the prevalence of radio-
graphic hip OA in Japanese men and women. The prevalence of
radiographic hip OA was signiﬁcantly higher in men than in
women, but that of severe radiographic hip OA was signiﬁcantly
higher inwomen than in men and was not age-dependent in either
gender. In addition, hip pain was strongly associated with K/L  3
hip OA. Further progress, along with continued longitudinalsurveys of the ROAD study, will elucidate the backgrounds of hip OA
and its relation with hip pain.
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